Six observation scales for measuring the skills of teachers and 1 scale for measuring student engagement, assessed in South Korea and The Netherlands, are sufficiently reliable and offer sufficient predictive value for student engagement. A multigroup confirmatory factor analysis shows that the factor loadings and intercepts of the scales are the same, within acceptable boundaries, in both countries. Therefore, we can compare the average scores of teachers in both countries in a reliable and valid way. The 289 Dutch teachers score significantly better on "creating a safe and stimulating learning climate" and "intensive and activating teaching" and almost significantly on "efficient classroom management". We find no significant differences in "clear and structured instruction". The 375 South Korean teachers perform significantly better than the Dutch teachers on "teaching learning strategies" and almost significantly on "differentiating instruction". Furthermore, we find better student engagement in South Korea.
Introduction
According to a study of the Programme for International Student Assessment (PISA) of the Organisation for Economic Co-operation and Development (OECD), published in 2012, the average scores earned by Dutch 15-year-old students for reading, mathematics, and science are, respectively, 25%, 31%, and 16% of a standard deviation lower than the average scores of South Korean 15-year-olds. Cohen (1967) evaluates percentages of a standard deviation, or effect sizes (Cohen's δ) between -.19 and .19 as negligible, effect sizes between .20 and .49 as small, effect sizes between .50 and .79 as medium, and effect sizes between .80 and 1.29 as large. From 1.30 on, an effect size is considered very large. Based on meta-analysis, Lipsey (1990) proposes a more empirically detailed set of guidelines for effectiveness research in the behavioural sciences. He evaluates effect sizes (Cohen's δ) between .15 and .44 as small, effect sizes between .45 and .89 as medium, and effect sizes equal or higher than .90 as large. We may conclude that the differences between the scores of the Dutch and the South Korean 15-year-old students for reading, mathematics, and science are small, but nevertheless interesting.
Explanations of these differences in effect sizes lead down the difficult road of comparative international studies. Differences in student achievement might be explained by variations in a vast number of variables, including students' engagement and their individual and social characteristics, distinct cultures and schooling structures, and differences in the quality of teaching. In South Korea, but not in The Netherlands, a growing number of private tutors and out-of-school learning supplements have become a hot topic in the current country's educational debate. Hence, examining student achievement in South Korea should take these factors into account. Additionally, the lack of evidence concerning measurement invariance of the construct being compared in past studies could also be a potential explanation of the differences.
Comparing teaching quality between The Netherlands and South Korea is an interesting endeavour. Both countries are consistently ranked amongst the top 10 with regard to student performance in popular comparative studies such as PISA, TIMSS (Trends in International Mathematics and Science Study), and PIRLS (Progress in International Reading Literacy Study). Compared to The Netherlands, however, South Korea has a relatively higher ranking. Potential differences in the quality of teaching between the two countries can give way to future research revealing the common teaching practice in each specific country.
Nevertheless, this comparison is valid only if there is sufficient evidence regarding the comparability of the construct being compared in the two different contexts (i.e., measurement invariance).
In this study, we concentrate on identifying a method of measuring the quality of teaching in a way that is reliable, valid, and (measurement-)invariant across both countries. Still, we acknowledge that the quality of teaching is just one of the possible explanations for differences in student achievement.
Theoretical and empirical background

International comparisons on the quality of teaching
The TIMSS videotape study of mathematics lessons in different countries reported by Stigler, Gonzales, Kawanaka, Knoll, and Serrano (1999) revealed that students in East Asian (Japan and Hong Kong) countries did not talk a lot in the classroom, and that the students were exposed to more instructional content in comparison to students in other countries. The mathematics problems they worked on were set up mainly using mathematical language. The findings show that high-quality teaching and learning can take place even in a teacher-directed classroom. It is argued that these East Asian classroom practices are deeply rooted in the wider cultural values, with certain practices being embedded in the societal fabric. The authors mention that a simple transplant of those practices from high-achieving countries to low-achieving countries would not work without transplanting the culture as well.
With the help of national school inspectors, Van de Grift (2007) observed the quality of 854 mathematics lessons of 9-year-old pupils in England, Flanders (Belgium), Lower Saxony (Germany), and The Netherlands. He found that the country level could explain only a small, not significant, percentage of teaching quality differences between teachers in primary education. Furthermore, he concluded that the five aspects of quality of teaching ("efficient classroom management", "safe and stimulating learning climate", "clear instruction", "adaptation of teaching", and "teaching-learning strategies") are positively and significantly correlated with pupil involvement, attitude, behaviour, and attainment.
In 2014, Van de Grift reported about the teaching quality observed in large representative samples in primary education from Flanders (Belgium), Lower Saxony (Germany), the Slovak Republic, and The Netherlands. Measures of "creating a safe and stimulating climate", "clear and activating instruction", and "teaching learning strategies" were reliable and fully or at least partially scalar equivalent across these countries. Flemish teachers score higher on creating a safe and stimulating learning climate than teachers in Lower Saxony, the Slovak Republic, or The Netherlands. With regard to the provision of clear and activating instruction, no significant differences arose in average scores across the four countries. Dutch teachers scored significantly higher on teaching learning strategies compared to teachers in Flanders and Lower Saxony but did not differ significantly from teachers in the Slovak Republic. Flemish and Slovak teachers got higher average scores on teaching learning strategies than teachers in Lower Saxony.
In a small-scale cross-cultural study of gifted students in Singapore and the United States, differences in instructional practices were found between teachers of the two countries (Van Tassel-Baska et al., 2008) . The observers rated teachers' curriculum planning and delivery, accommodation for individual differences, problem-solving strategies, critical-thinking strategies, creativethinking strategies, and research strategies. The study showed that Singapore teachers demonstrated a higher level of effectiveness than American teachers in both general teacher behaviours and differentiation strategies. The level of instructional effectiveness appeared to be positively related to the number of years of teaching experience and training in differentiation practices for the gifted.
In the Teaching And Learning International Study (TALIS; OECD, 2014), teachers of lower secondary education in 24 countries had to fill in questionnaires about self-efficacy in classroom management, instruction, and student engagement. Teachers from The Netherlands showed, on average, more self-efficacy in classroom management, instruction, and student engagement than the teachers in South Korea. The TALIS study is based on self-reports on teaching. Self-reports seem to be vulnerable for social desirability and response style bias.
In the study reported here, we concentrate on observing teaching skills in secondary education. In order to avoid social desirability or response style bias, the study is not based on questionnaires filled in by teachers but on observations made by specially trained external observers.
Teachers' influence on student achievement Coleman et al. (1966) concluded that most differences in students' achievement can be explained by the students' own intelligence and socioeconomic background; the teacher does not seem to matter in their study. These conclusions have inspired researchers from all over the world to conduct continuing research into the effectiveness of teaching. The earliest contributions to this research stream mostly involved small-scale studies of primary and secondary education, as well as outlier studies into high-and low-achieving schools. These explorations were followed by larger scale surveys with increasing sophistication: Investigations based on single measures of student achievement were followed by studies in which learning gains and added value served as dependent variables. The use of teacher questionnaires was gradually replaced by event sampling and time sampling instruments to observe teachers' behaviours. Simple correlation studies gave way to more complex, multilevel regression analyses. Replacing large-scale surveys, field experiments were conducted by training teachers in an experimental group in some promising behaviours, and then student learning gains were compared in the experimental versus control groups.
The results of these research efforts made clear that about 15% to 25% of the differences in students' achievement might be explained by the work of teachers (Aaronson, Barrow, & Sander, 2007; Bosker & Witziers, 1996; Brandsma & Knuver, 1989; Houtveen & Van de Grift, 2007a , 2007b Houtveen, Van de Grift, & Brokamp, 2014; Houtveen, Van de Grift, & Creemers, 2004; Rockoff, 2004; Roeleveld, 2003; Wijnstra, Ouwens, & Béguin, 2003) . Students of teachers whose teaching quality is a full standard deviation higher, achieve 10% to 25% more learning gains (Aaronson et al., 2007; Bosker & Witziers, 1996; Brandsma & Knuver, 1989; Hanushek & Rivkin, 2010; Houtveen & Van de Grift, 2007a , 2007b Kane & Staiger, 2008; Rivkin, Hanushek, & Kain, 2005; Rockoff, 2004; Roeleveld, 2003; Wijnstra et al., 2003) . Thus, it is not only caused by the students' intelligence and socioeconomic background; the teacher matters in determining learning. The societal impact of the learning gains obtained through skilled teachers also has been estimated by educational economists, who conclude that students of these better skilled teachers earn annually, on average, $20,000 more, later on (Hanushek, 2011; Hanushek & Rivkin, 2010) .
In turn, the key question becomes what effective teachers do in the classroom to provide these benefits. As research reviews make clear, several teaching behaviours encourage more student achievement and more learning gains, including setting targets, offering sufficient learning and instruction time, monitoring students' achievements, creating special measures for struggling learners, establishing a safe and stimulating educational climate, organizing efficient classroom management, giving clear and structured instruction, organizing intensive and activating teaching, differentiating instruction, and teaching learning strategies (Cotton, 1995; Creemers, 1991 Creemers, , 1994 Ellis & Worthington, 1994; Levine & Lezotte, 1990 , 1995 Muijs & Reynolds, 2011; Purkey & Smith, 1983; Sammons, Hillman, & Mortimore, 1995; Scheerens, 1989 Scheerens, , 1992 Scheerens, , 2008 Van de Grift, 1985 Walberg & Haertel, 1992; Wright, Horn, & Sanders, 1997) . These results have been popularized in several books (Hattie, 2009 (Hattie, , 2012 Marzano, 2003) . However, it is not possible to observe all of the mentioned teaching behaviours during the lesson. In the context of (natural setting) observations, the following six behaviours are observable: establishing a safe and stimulating educational climate, organizing efficient classroom management, giving clear and structured instruction, organizing intensive and activating teaching, differentiating instruction, and teaching learning strategies (Maulana, Helms-Lorenz, & Van de Grift, 2015; Van de Grift, 2007) . Similarly, three domains of instructional quality (cf. teaching behaviour) are often mentioned in comparison studies and educational psychology literature. These domains include supportive classroom climate, classroom management, and cognitive activation (Baumert et al., 2010; Klieme, Pauli, & Reusser, 2009 ). Supportive classroom climate and classroom management are mentioned distinctively in both Van de Grift's (2007) as well as Klieme, Pauli, and Reusser's (2009) conceptualizations of teaching. The domain of cognitive activation mentioned by Klieme et al. (2009) coincides with the remaining domains of Van de Grift (2007) .
Research questions
Comparing teaching quality across two countries presupposes that the measures in both countries are reliable and have sufficient predictive validity. It is also important to minimize measurement variance between the samples of the countries; that is, the items in the measurement scales need to have the same meaning in both countries. Otherwise, any comparison is meaningless. The research questions for this study thus are:
• Are the measures of teaching quality and student engagement in South Korea and The Netherlands reliable in both countries? • Are the instrument items psychometrically equal in both countries?
• Are the measures of teaching quality and student engagement valid in both countries?
Method
Samples
For the South Korean data, the teaching skills of a sample of 375 teachers working in 26 secondary schools in Daejeon (241), Chungnam (61), and Chungbuk (74) were observed. These teachers teach 25 different subjects. The Dutch data were gathered by specially trained Dutch school inspectors, across a random sample of 76 departments of secondary schools all over the country. In each school, about 4 teachers were observed. The 289 Dutch teachers teach 21 different subjects. Table 1 presents some background variable scores for both countries, as well as the significance level of difference between the sample characteristics across the two countries. As can be seen from Table 1 , the sample characteristics do not differ across the countries for gender, but with a t test significant differences are found for years of experience and class size. Dutch teachers have more years of experience (Cohen's δ = .51) and much smaller classrooms (Cohen's δ = 1.15).
The sample sizes of Dutch and South Korean teachers are large enough (n is 375 and 289, respectively) to find significant (< .05 with a power of .80) differences with effect sizes (Cohen's δ) of about .20 and more.
Instruments
We obtained, from some of the educational effectiveness studies we reviewed previously, 32 highinferential observable teaching activities and 120 low-inferential observable teaching activities. These activities are arranged into six categories: a safe and stimulating educational climate, efficient classroom management, clear and structured instruction, intensive and activating teaching, teaching learning strategies, and differentiating instruction. The same items had been used previously to construct the International Comparative Analysis of Learning and Teaching (ICALT) instrument for observing teachers in primary education (Van de Grift, 2007 , 2014 ; Van de Grift & Lam, 1998; Van de Grift, Van der Wal, & Torenbeek, 2011) , beginning teachers in secondary education (Van de Grift, Helms-Lorenz, & Maulana, 2014) , and experienced teachers in secondary education (Van der Lans, Van de Grift, Van Veen, & Fokkens-Bruinsma, 2016) . Observers rate the items on a 4-point scale, and scores for each scale reflect the average item score (1-2 = insufficient; 2-3 = sufficient, and 3-4 = good).
Van de Grift developed with the Inspectorate of Education (Inspectie van het Onderwijs, 2009) in The Netherlands a three-item scale for observing student academic engagement in a lesson. This Likert-style scale measures students' academic engagement, with an emphasis on psychological and behavioural engagement, using items such as, "Students are fully engaged in learning" and "Students show that they are interested in learning". Observers rated the items on a 4-point response scale, ranging from 1 (Completely not true) to 4 (Completely true).
Reliability
The reliability, construct validity, and intercultural equivalence of the factor structure of the ICALT scales and the student engagement scale were tested previously, for studies conducted in The Netherlands, Germany, Flanders, England, Scotland, and Slovak Republic ( Van de Grift, 2007 , 2014 ; Van de Grift & Lam, 1998; Van de Grift et al., 2011) .
Predictive validity
With the first ICALT version, Van de Grift and Lam (1998) gathered observation data from 884 teachers of 227 primary schools and related these observations to the school-level corrected output. In a multilevel regression analysis, they found a significant beta (.16) for teaching skill. The combined effect of the school surroundings and teaching skill explained about 36% of the between-school variance ( Van de Grift & Lam, 1998) .
In secondary education, with samples of teachers providing instruction in more than 20 different subjects, it becomes virtually impossible to relate teaching skill to school-level student achievement outputs. As an alternative, some studies computed the correlation of the ICALT instrument with Van de Grift's students' academic engagement scale (Van de Grift, 2007) . Pre-service teacher behaviour uniquely explained about 27% of the variance in class academic engagement .
Translation
To measure teaching quality in South Korea, we constructed the Korean version of the ICALT observation instrument following the guidelines of the International Test Commission (Hambleton, 1994) . The process included the translation and back-translation of the instrument. The English version of the ICALT instrument ( Van de Grift et al., 2014) was used as the source language for translation. This process involved two highly knowledgeable researchers with respect to the instrument and the theoretical framework underlying the instrument and two Korean professors proficient in both English and Korean languages. Upon completion of the translation and backtranslation procedure, minor discrepancies were discussed thoroughly and resolved subsequently.
Training of observers
For the Dutch secondary education setting, the observations were conducted by 13 inspectors of the Inspectorate of Education in The Netherlands. These school inspectors were trained by using videotaped lessons. They reached a Cohen's κ of .76 when observing the same teacher, representing good mutual consensus. The South Korean observers were trained over the course of a full day by two English-speaking Dutch trainers. The training involved explanations of the observation instruments, two videotaped lessons, and a discussion about how to evaluate teaching practices using the associated scoring rules. After discussion, the South Korean observers reached a Cohen's κ of .60 (moderate/good mutual consensus). Table 2 presents some classical reliability coefficients for the six ICALT scales and the scale for measuring student engagement. In both South Korea and The Netherlands, all ICALT scales and the scale for measuring student engagement thus are sufficiently homogeneous (Cronbach's α >.70).
Statistical analyses
Reliability
Comparing average sum scores is very common in educational research. For a fair comparison, the factor loadings and the intercepts of the indicators have to be equal in both South Korea and The Netherlands. A fair comparison asks for measurement invariance between both countries. 
Measurement invariance between South Korea and The Netherlands
Observers and teachers in different cultures and countries should ascribe the same meaning to the same scale items. If measurement variance arises between cultures or countries, the comparison of the results becomes useless. Measurement invariance refers to "whether or not, under different conditions of observing and studying a phenomenon, measurement operations yield measures of the same attribute" (Horn & McArdle, 1992, p. 117) . Classical tests consider several levels of measurement equivalence. For example, configural equivalence means that items loading strongly on the latent factor in one group also load high on that factor in other groups. Metric equivalence presupposes that the factor loadings of the items are equal for all groups, which is important for comparing regression coefficients across groups. The most appropriate level for comparing the average scores of groups, scalar equivalence, is also the most stringent. It means that both the factor loadings and the intercepts of the indicators are equal in all groups. The usual χ 2 -based test for comparing parameters is substantially affected by sample size (Marsh, Balla, & McDonald, 1988 ). Because we have large samples of observations, we use the comparative fit index (CFI) and the Tucker-Lewis index (TLI). Both indices are less vulnerable to sample size. Furthermore, we consider the root mean square error of approximation (RMSEA) to assess model fit. The norms for acceptable fit are CFI and TLI > .90 and RMSEA < .08 (Chen, Curran, Bollen, Kirby, & Paxton, 2008; Hu & Bentler, 1999; Kline, 2005; Marsh, Hau, & Wen, 2004; Tucker & Lewis, 1973) .
We used the program Mplus 7.4 for the tests for configural, metric, and scalar equivalence for the six ICALT scales and the scale for measuring student engagement in both countries. The results are shown in Table 3 .
The multigroup confirmatory factor analysis (MGCFA) for the six ICALT scales and the scale for student engagement with South Korean and Dutch teachers resulted for configural and metric equivalence in a CFI > .90, a TLI > .90, and a RMSEA < .08, which indicates acceptable fit. Scalar equivalence was CFI > .90 and TLI > .90, but the RMSEA was exactly .08. From the study of Van de Grift et al. (2014) , with the same items but another set of data, we remember that Item 22, "explains the lesson objectives at the start of the lesson", violates several model assumptions. Therefore, Item 22 was left out. Without Item 22, the multigroup confirmatory factor analysis for the six ICALT scales and the scale for student engagement with South Korean and Dutch teachers resulted for configural, metric, and scalar equivalence in a CFI and TLI > .90 and a RMSEA < .08, all of which indicate acceptable fit. Therefore, the six ICALT scales and the scale for student engagement support valid comparisons of the average scores across the two countries.
The decision for a specific model is based on the differences in the goodness-of-fit indices (GFI). Cheung and Rensvold (2002) and Chen (2007) have conducted Monte Carlo studies in order to examine how goodness-of-fit indices change when between-group constraints are added to a measurement model. More specifically, they examined changes in the goodness-of-fit indices when invariance constraints (configural, metric, scalar) were added. These authors proposed critical values of these so-called ΔGFI's that indicate measurement invariance. Norms for decrease in model fit indices are: ΔCFI < .01, ΔTLI < .01, ΔRMSEA < .015 (Chen, 2007; Cheung & Rensvold, 2002) . Table 4 shows that the results with ΔRMSEA are all below the norm of .015. The results with: ΔCFI and ΔTLI are almost below .01. 
Predictive validity
In international comparisons, with samples of teachers who provide instruction in a lot of different subjects, it becomes virtually impossible to relate teaching skills to school-level student achievement outputs. As an alternative, we studied the relationships of the six ICALT scales with students' academic engagement. We used Van de Grifts three-item scale for observing student academic engagement in a lesson (Inspectie van het Onderwijs, 2009). With Mplus 7.4, we computed the γ coefficients between the six latent teaching skills and student engagement in both South Korea and The Netherlands. Table 5 presents the results. In both countries, the γ coefficients between the latent teaching skills and student engagement are high (γ ≥ .50) and significant (p > .001). Teachers with high teaching skills have more engaged students in their classrooms. This is an important indication of the predictive validity of the six teaching skills measured with the ICALT instrument.
Conclusions
Six ICALT scales for measuring teaching skills, assessed in South Korea and The Netherlands, are sufficiently reliable and offer sufficient predictive value for student engagement. A multigroup confirmatory factor analysis shows that the factor loadings and intercepts of the six ICALT scales are the same, within acceptable boundaries, in both countries. Therefore, we can compare the average scores of teachers in both countries in a reliable and valid way. Table 6 presents some descriptive statistics of the sum scores of the ICALT scales and the scale for measuring student engagement.
Descriptive statistics
Dutch teachers significantly (< .001) outperform South Korean teachers with regard to creating a "safe and stimulating learning climate", with a small effect size (Cohen's δ) of .37. The difference in "efficient classroom management" (Cohen's δ = .18) in favour of the Dutch teachers is with a significance level of .052 just not significant. The negligible difference (Cohen's δ = .10) in "clear Norm for decrease in model fit indices: ΔCFI < 0.01, ΔTLI < 0.01, ΔRMSEA < 0.015 (Chen, 2007; Cheung & Rensvold, 2002) . and structured instruction" between both countries is not significant. Dutch teachers significantly (< .001) outperform South Korean teachers with regard to organizing "intensive and activating teaching" (Cohen's δ = .21). South Korean teachers outperform Dutch teachers significantly (< .05) when it comes to "teaching learning strategies" (Cohen's δ = .18) The difference in "differentiating instruction" (effect size = .14) in favour of the Korean teachers is with a significance level of .054 just not significant. The South Korean students are significantly (.001) more (effect size = .27) engaged in the lessons than the Dutch students.
Discussion
The main focus of this study was to examine the equality of psychometric qualities of observation instruments in two vastly different contexts. This was established, paving the way to a first cautious comparison. Even though our study differs in terms of sample size and measurement instruments, our findings are in line with the scant evidence found in international comparative studies (Stigler et al., 1999; Van Tassel-Baska et al., 2008) , showing higher levels of higher order teaching skills of East Asian teachers.
Sample size
In this study, we found only small differences (Cohen's δ < .40) in the teaching skills of Dutch and South Korean teachers. Some differences between both countries were just not significant at the .05 level, while the effect sizes of these differences are still interesting. For example, for "efficient classroom management" and "differentiating instruction", we found just not significant effect sizes of Cohen's δ .18 and .14. For finding effect sizes of > .15 significant at the .05 level with a power of .80, two samples of each more than 550 teachers are needed. We should keep this in mind for future studies on international comparisons.
Inter-rater reliability
Using observations in international comparative studies is vulnerable to cultural differences. Even though indigenous observers collected the data, future studies should investigate the inter-rater reliability using a cross-over design of observers from both countries rating teachers from their own as well as the foreign country. This should minimize cultural observation biases.
Explaining differences between countries
This study was inspired by the differences in the achievements of South Korean and Dutch students, as indicated in international comparative studies by the OECD. The behaviour observed with the ICALT instrument has been established in the literature as being effective, meaning that it contributes to student achievement. We acknowledge that not all effective teacher behaviour is captured with this instrument, but for our research questions this instrument seems to be sufficient. We are also aware of the fact that only 15% to 25% of the differences in student achievement may be ascribed to the work of teachers. Other explanatory factors that need attention in follow-up studies are:
• demographical homogeneity (Berry & Ward, 2016) ;
• cultural settings (King & Bernardo, 2016) ;
• motivation and attitude of students (Lee, 2013; Maulana, Helms-Lorenz, & Van de Grift, 2016; Shin & Han, 2013 ); • private tutoring (Kim & Lee, 2010) ;
• amount of illiteracy (Lee, 2013) .
Nevertheless, this study offers some evidence that South Korean students have access to teachers with more advanced teaching skills with regard to teaching students how they should learn and better differentiating their instruction to meet the distinct needs of their students. These advanced teaching skills have great potential to influence the learning gains of both struggling and excellent learners. This might also contribute, amongst other factors, to the higher level of student engagement evident from our findings in the South Korean sample.
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